Safety is the main requirement of modern tyres operating under extreme conditions. The main reinforcing component of the tyres is the metal cord linking its most loaded parts. Low rubber-to-metal cord bond strength causes premature failure of the system. In Russia, this problem is being tackled on an industrial scale by introducing organic cobalt salts such as Disolen K (Co-Zn salt of stearic acid) and Manobond 680s (Co-B acylate) into the breaker rubber formulation [1] . Rubbers with such additives are characterised by a high original bond strength to metal cord that is stable under heat ageing conditions. However, under conditions of wet ageing, the adhesive properties of the rubber-metal cord system decrease owing to corrosion under the infl uence of ammonia released by modifi er RU [2] .
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In this context, the development of new adhesion promoters making it possible to increase the stability and reliability of rubber-cord composites under conditions of wet ageing is an urgent task.
Earlier we established that the use of a mixture of oleic and stearic acids in a 60:40 mass ratio leads to a synergetic effect of a number of properties of tread rubbers [3, 4] . On this basis, an investigation was made of the infl uence of the ratio of oleic and stearic acid residues in the corresponding cobalt salts on their activity as adhesion promoters.
On the basis of individual salts (cobalt stearates and cobalt oleates), mixed salts with different ratios of the initial components were prepared by fusion. The melting temperature of the obtained salts was determined (in a capillary, according to the GOST 18995.4-73 standard). The results obtained are refl ected in the phase equilibrium diagram (Figure 1 ).
On the liquidus line there is a single maximum and two eutectic points corresponding to cobalt oleate and cobalt stearate mass ratios of 40:60 and 80:20. The maximum on the curve indicates the formation of a molecular compound, the composition of which correlates with the composition of the mixture of oleic and stearic acids, the surface tension of which has a minimum value at a mass ratio of these acids of (60-67):(40-33) [5] . Such a mass ratio of the components corresponds to a cobalt oleate/ cobalt stearate molar ratio of (1.5-2):1. Consequently, it can be assumed that, at the dystectic point, a molecular compound is formed with the composition Similar diagrams with congruently melting compounds were obtained in an investigation of binary systems of saturated higher fatty acids, and the compositions of the molecular compounds formed were put forward [6] .
Tests on Co salts were conducted in the formulation of a breaker rubber mix based on a combination of natural rubber and SKI-3 isoprene. Manobond 680s (cobalt content 22.5 wt.%) was used as the control adhesion promoter. In the specimens investigated, the cobalt content in the stearate and oleate amounted to 9.0 wt.%. Dosing of the control and trial salts in the rubbers was carried out in such a way that the Co content was identical and equal to 0.1 wt.%. The rubber mixes were prepared on a laboratory mill and vulcanised in an electric press at a temperature of 155°C for 25 min. The kinetics of vulcanisation was studied on a Monsanto vibrorheometer at 155°C.
The deformation and strength properties of vulcanisates containing individual and mixed cobalt salts are similar. However, it must be pointed out that rubber containing a cobalt stearate and cobalt oleate mixture melting at the dystectic point (referred to below as "dystectic cobalt salt") has the lowest viscosity ( Table 1) . The molecular compound formed is possibly more readily compatible with rubber and promotes better dispersion of carbon black. Most marked is the improvement in adhesion properties of vulcanisates containing dystectic cobalt salt: the coeffi cients of rubber-to-metal cord bond strength are higher with all types of ageing by comparison with rubbers with individual salts and higher under conditions of wet, heat, and salt ageing by comparison with a vulcanisate with Manobond 680s (Table 2) .
Thus, dystectic cobalt salt may be an effective promoter of adhesion of rubber to brass-coated metal cord.
Investigations of the structure of dystectic cobalt salt and the mechanism of its infl uence on the adhesion properties of rubbers are continuing.
